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Claim Rejections - 35 USC § 102 
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A method for processing wafers in a manufacturing execution system using a run-to-run 
controller with a fault detection system (see column 3, lines 63-67), sa,d method comprising the 
steps of: 

1) receiving, into said run-to-run controller, a recipe for controlling a tool, wherein said 
recipe includes at least one setpoint for obtaining one or more target wafer properties (see 
column 5, lines 24-37, batch [i.e. wafer-to-wafer or lot-to-lot]); 

2) monitoring processing of said wafers by measuring processing attributes including 
wafer properties and fault conditions identified by said fault detection system (see Figure 1 , 
sensor 1 15, column 3, lines 5-15); 

3) forwarding said processing attributes to said run-to-run controller (see column 5, lines 
57-67 and column 6, lines 1-3); and 

4) modifying said at least one setpoint of said recipe at said run-to-run controller accords to 
Regarding claim 3, 

The method of claim 1, further comprising generating a fault detection index from said 
measured processing attributes, and forwarding said index to said run-to-run controller for 
purposes of modifying said at least one setpoint (see column 5, lines 57-67 and column 6, lines 
1-3). 

Regarding claim 4, 

The method of claim I. wherein said modifying comprises comparing a predicted output 
against an acceptable tool specification limit (see column 3, lines 39-47). 
Regarding claim 5, 
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The method of claim 1, wherein said modifying comprises comparing a predicted output 
against an acceptable tool range (see column 3, lines 39-47). 
Regarding claim 6, 

The method of claim 1, further comprising terminating said processing upon detection of 
a fault condition (see column 3, lines 49-59). 
Regarding claim 7, 

The method of claim 1, wherein said at least one setpoint comprises two or more 
setpoints (see column 5, lines 57-67 and column 6, lines 1-3 along with column 3, lines 39-47). 
Regarding claim 8, 

The method of claim 1, wherein said at least one setpoint comprises at least one of 
temperature, pressure, power, processing time, lift position and flow rate of a material (see 
column 3, lines 39-47). 
Regarding claim 9, 

The method of claim 1, wherein said fault condition comprises a tool fault (see column 3, 
lines 39-47). 
Regarding claim 10, 

The method of claim 1, wherein said fault condition comprises a wafer property fault (see 
column 3, lines 39-47). 
Regarding claim 11, 

The method of claim 1, wherein fault detection models used to define a range of 
conditions indicative of a fault condition are modified to incorporate, as parameters, said at least 
one setpoint of said recipe at said run-to-run controller (see column 5, lines 24-37, lines 46-67 
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and column 6, lines 1-47). 
Regarding claim 12, 

The method of claim 1, wherein said measured wafer properties are not used to modify 
said recipe when a wafer fault is detected (see column 5, lines 24-37, lines 46-67 and column 6, 
lines 1-47). 
Regarding claim 13, 

A method for processing wafers (see column 3, lines 63-67), said method comprising the 
steps of: 

1) processing said wafers according to a recipe, wherein said recipe includes at least one 
sejpoint for obtaining one or more target wafer properties (see column 5, lines 24-37, batch [i.e. 
wafer-to-wafer or lot-to-lot]); 

2) measuring wafer properties (see Figure 1, sensor 115, column 3, lines 5-15); 

3) detecting conditions indicative of a fault condition (see column 5, lines 57-67 and 
column 6, lines 1-3 and column 3, lines 16-19); and 

4) modifying said at least one setpoint of said recipe according to said measured wafer 
properties to maintain said target wafer properties in the absence of a fault condition (see column 
6, lines 19-39). 

Regarding claim 14, 

The method of claim 13, wherein processing is terminated if a fault condition is detected 
(see column 3, lines 49-59). 

Regarding claim 15, 

column? !irTes3^7) C,aim ^ ***** ^ ^ of measurin S occurs duri »8 Passing (see 
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Regarding claim 17, 

The method of claim 13, wherein fault detection models used to define a range of 
conditions indicative of a fault condition are modified to incorporate, as parameters, said at least 
one setpoint of said recipe (see column 5, lines 24-37, lines 46-67 and column 6, lines 1-47). 
Regarding claim 18, 

A system for processing wafers in a manufacturing execution system (see column 3, lines 
63-67), said system comprising 

a run-to-run controller for controlling a tool according to a recipe received from said 
manufacturing execution system, wherein said recipe includes at least one setpoint for obtaining 
one or more target wafer properties (see column 5, lines 24-37, batch [i.e. wafer-to-wafer or lot- 
to-lot]); 

a sensor for measuring processing attributes including wafer properties (see Figure 1, 
sensor 1 1 5, column 3, lines 5-15); 

a fault detector for monitoring said wafer properties to detect conditions indicative of a 
fault condition and forwarding said conditions to said run-to-run controller (see column 5, lines 
57-67 and column 6, lines 1-3 and column 3, lines 16-19); and 

wherein said at least one setpoint of said recipe is modified according to said processing 
attributes to maintain said target wafer properties, except when a fault condition is detected by 
said fault detection system (see column 6, lines 19-39). 
Regarding claim 19, 
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The system of claim 18, further comprising a sensor for measuring wafer properties 
before execution of processing (see Figure 1, sensor 115, cotumn 3, lines 5-15). 
Regarding claim 20, 

The system of claim 18, wherein said fault detector generates a fault detection index from 
said measured processing attributes, and forwards said index to said run-to-run controller for 
purposes of modifying said at least one setpoint (see column 5, lines 57-67 and column 6, lines 
1-3). 

Regarding claim 21, 

The system of claim 1 8, wherein said run-to-run controller modifies said at least one 
setpoint by comparing a predicted output against an acceptable tool specification limit (see 
column 3, lines 39-47). 
Regarding claim 22 

The system of claim 18, wherein said run-to-run controller modifies said at least one 
setpoint by comparing a predicted output against an acceptable tool range (see column 3, lines ' 
39-47). 

Regarding claim 23, 

The system of claim 1 8, wherein said run-to-run controller terminates processing upon 
detection of a fault condition (see column 3, lines 49-59). 
Regarding claim 24, 

The system of claim 18, wherein said at least one setpoint comprises two or more 
setpoints (see column 5, lines 57-67 and column 6, lines 1-3 along with column 3, lines 39-47). 
Regarding claim 25, 
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The system of daim , 8, whe re i„ said „ leaa „ ^ ^ ^ ^ ^ ^ 

mature, pressure, power, processing time, „« position and flow „ rf , materia| ^ " 
column 3, lines 39-47). 
Regarding claim 26, 

The system of Cairn , s, wherein said fan,, condition conrprises a ,00, fan,, (sec cohamn 
3, lines 39-47). 

Regarding claim 27, 

(see column 3, lines 39-47). 
Regarding claim 28, 

The system ofclatm ,8, wherein fault detection mo de.s used ,o define a range of 
conditions indicarive of, f au „ C o„d, ti o„ are ^ „ ^ „ ^ ^ ^ ^ 

one serpoin, of said recipe a, aatd „ co„ tro „e r (aee cohrmn 5, „ nes 24 . 37> ^ ^ 
and column 6, lines 1-47). 
Regarding claim 29, 

A system for processing wafers (see column 3, line* 63-67), saJd system comprising- 
a nm.,0-™ con,ro,,er foe processing said wafers according ,o a recipe, wherein said 

recipe incindes a, teas, one serpoin, for oh,ai„i„ g one or more ^ ^ ^ ^ 

colnnrn 5, h'nes 24-37, batch (i.e. wafer-to-wafer or lot-to-iot]); 

a sensor for measuring „ afer propmies (M ^ , ^ _ ^ ^ ^ ^ ^ 
a fault detector for detecting conditions tndicarive of a fa„„ condition (see column 5 

hues 57-67 and column 6, lines [-3 and column 3, lines ,6-19); and 
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wherein said run-to-run controller modifies said at least one setpoint of said recipe 
according to said wafer properties to maintain said target wafer properties in the absence of a 
fault condition detected by said fault detector (see column 6, lines 19-39). 
Regarding claim 30, 

The system of claim 29, wherein said run-to-run controller does not modify said at least 
one setpoint of said recipe if a fault condition is detected (see column 5, lines 24-37, lines 46-67 
and column 6, lines 1-47). 
Regarding claim 31, 

The system of claim 29, wherein said sensor measures wafer properties during processing 
9see column 3, lines 39-47). 
Regarding claim 33, 

The system of claim 29, wherein fault detection models used to define a range of 
conditions indicative of a fault condition are modified to incorporate, as parameters, said at least 
one setpoint of said recipe at said run-to-run controller (see column 5, lines 24-37, lines 46-67 
and column 6, lines 1-47). 
Regarding claim 34, 

A system for processing wafers in a manufacturing execution system using a run-to-run 
controller with a fault detection system (see column 3, lines 63-67), said system comprising: 

means for receiving, into said run-to-run controller, a recipe for controlling a tool, 
wherein said recipe includes at least one setpoint for obtaining one or more target wafer 
properties (see column 5, lines 24-37, batch [i.e. wafer-to-wafer or lot-to-lot]); 
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means for monitoring processing of said wafers by measuring processing attributes 
including wafer properties and fault conditions identified by said fault detection system (see 
Figure 1, sensor 1 15, column 3, lines 5-15); 

means for forwarding said processing attributes to said run-to-run controller (see column 
5, lines 57-67 and column 6, lines 1-3. and column 3, lines 16-19); and 

means for modifying said at least one setpoint of said recipe at said run-to-run controller 
according to said processing attributes to maintain said target wafer properties, except when a 
fault condition is detected by said fault detection system (see column 6, lines 19-39). 
Regarding claim 35, 

The system of claim 34, further comprising means for measuring wafer properties before 
a execution of processing (see Figure 1, sensor 115, column 3, lines 5-15). 
Regarding claim 36, 

The system of claim 34, further comprising means for generating a fault detection index 
from said measured processing attributes, and means for forwarding said index to said mn-to-run 
controller for purposes of modifying said setpoints (see column 5, lines 57-67 and column 6, 
lines 1-3). 

Regarding claim 37, 

The system of claim 34, wherein said means for modifying comprises means for 
comparing a predicted output against an acceptable tool specification limit (see column 3, lines 

39-47). 

Regarding claim 38, 



Application/Control Number: 10/135,405 Page 1 1 

Art Unit: 2121 

The system of claim 34, wherein said means for modifying comprises means for 
comparing a predicted output against an acceptable tool range (see column 3, lines 39-47). 
Regarding claim 39, 

The system of claim 34, further comprising means for terminating said processing upon 
detection of a fault condition (see column 3, lines 49-59). 
Regarding claim 40, 

The system of claim 34, wherein said fault condition comprises a tool fault (see column 
3, lines 39-47). 
Regarding claim 41, 

The system of claim 34, wherein said fault condition comprises a wafer property fault 
(see column 3, lines 39-47). 
Regarding claim 42, 

The system of claim 34, wherein fault detection models used to define a range of 
conditions indicative of a fault condition are modified to incorporate, as parameters, said at least 
one setpoint of said recipe at said run-to-run controller (see column 5, lines 24-37, lines 46-67 
and column 6, lines 1-47). 
Regarding claim 43, 

A system for processing wafers (see column 3, lines 63-67), said system comprising: 
means for processing said wafers according to a recipe, wherein said recipe includes at 

least one setpoint for obtaining one or more target wafer properties (see column 5, lines 24-37, 

batch [i.e. wafer-to-wafer or lot-to-lot]); 
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means for measuring wafer properties; means for detecting conditions indicative of a 
fault condition (see Figure 1, sensor 115, column 3, lines 5-15); and 

means for modifying said at least one setpoint of said recipe according to said measured 
wafer properties to maintain said target wafer properties in the absence of a fault condition (see 
column 6, lines 19-39). 
Regarding claim 44, 

The system of claim 43, wherein processing is terminated if a fault condition is detected 
(see column 3, lines 49-59). 
Regarding claim 45, 

The system of claim 43, wherein fault detection models used to define a range of 
conditions indicative of a fault condition are modified to incorporate, as parameters, said at least 
one setpoint of said recipe at said run-to-run controller (see column 5, lines 24-37, lines 46-67 
and column 6, lines 1-47). 
Regarding claim 58, 

A method for processing items in a manufacturing execution system using a run-to-run 
controller with a fault detection system (see column 3, lines 63-67), said method comprising the 
steps of: 

1) receiving, into said run-to-run controller, a recipe for controlling a tool, wherein said 
recipe includes at least one setpoint for obtaining one or more target item properties (see column 
5, lines 24-37, batch [i.e. wafer-to-wafer or lot-to-lot]); 
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2) monitoring processing of said items by measuring processing attributes including item 
properties and fault conditions identified by said fault detection system (see Figure 1, sensor 115, 
column 3, lines 5-15); 

3) forwarding said processing attributes to said run-to-run controller (see column 5, lines 
57-67 and column 6, lines 1-3 and column 3, lines 16-19); and 

4) modifying said at least one setpoint of said recipe at said run-to-run controller 
according to said measured processing attributes to maintain said target item properties, except 
when a fault condition is detected by said fault detection system (see column 6, lines 19-39). 
Regarding claim 60, 

The method of claim 58, further comprising generating a fault detection index from said 
measured processing attributes, and forwarding said index to said run-to-run controller for 
purposes of modifying said at least one setpoint (see column 5, lines 57-67 and column 6, lines 
1-3). 

Regarding claim 61, 

The method of claim 58, further comprising terminating said processing upon detection 
of a fault condition (see column 3, lines 49-59). 
Regarding claim 62, 

The method of claim 58, wherein said at least one setpoint comprises two or more 
setpoints (see column 5, lines 57-67 and column 6, lines 1-3 along with column 3, lines 39-47). 
Regarding claim 63, 

A method for processing items (see column 3, lines 63-67), said method comprising the 
steps of: 
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1) processing said items according to a recipe, wherein said recipe includes at least one 
setpoint for obtaining one or more target item properties (see column 5, lines 24-37, batch [i.e. ~ 
wafer-to-wafer or lot-to-lot]); 

2) measuring item properties (see Figure 1, sensor 115, column 3, lines 5-15); 

3) detecting conditions indicative of a fault condition (see column 5, lines 57-67 and 
column 6, lines 1-3 and column 3, lines 16-19); and 

4) modifying said at least one setpoint of said recipe according to said measured item 
properties to maintain said target item properties in the absence of a fault condition (see column 
6, lines 19-39). 

Regarding claim 64, 

The method of claim 63, wherein processing is terminated if a fault condition is detected 
(see column 3, lines 49-59). 
Regarding claim 65, 

A system for processing items in a manufacturing execution system (see column 3, lines 
63-67), said system comprising: 

a run-to-run controller for controlling a tool according to a recipe received from said 
manufacturing execution system, wherein said recipe includes at least one setpoint for obtaining 
one or more target item properties (see column 5, lines 24-37, batch [i.e. wafer-to-wafer or lot- 
to-lot]); 

a sensor for measuring processing attributes including item properties (see Figure 1, 
sensor 115, column 3, lines 5-15); 
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a fault detector for monitoring said item properties to detect conditions indicative of a 
fault condition and forwarding said conditions to said run-to-run controller (see column 5, lines 
57-67 and column 6, lines 1-3 and column 3, lines 16-19); and 

wherein said at least one setpoint of said recipe is modified according to said processing 
attributes to maintain said target item properties, except when a fault condition is detected by 
said fault detection system (see column 6, lines 19-39). 
Regarding claim 67, 

The system of claim 65, wherein said fault detector generates a fault detection index from 
said measured processing attributes, and forwards said index to said run-to-run controller for 
purposes of modifying said at least one setpoint (see column 5, lines 57-67 and column 6, lines 
1-3). 

Regarding claim 68, 

The system of claim 65, wherein said run-to-run controller terminates processing upon 
detection of a fault condition (see column 3, lines 49-59). 
Regarding claim 69, 

The system of claim 65, wherein said at least one setpoint comprises two or more 
setpoints (see column 5, lines 57-67 and column 6, lines 1-3 along with column 3, lines 39-47). 
Regarding claim 70, 

A system for processing items (see column 3, lines 63-67), said system comprising: 
a run-to-run controller for processing said items according to a recipe, wherein said 

recipe includes at least one setpoint for obtaining one or more target item properties (see column 

5, lines 24-37, batch [i.e. wafer-to-wafer or lot-to-lot]); 
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a sensor for measuring item properties (see Figure 1, sensor 115, column 3, lines 5-15); 

a fault detector for detecting conditions indicative of a fault condition (see column 5, 
lines 57-67 and column 6, lines 1-3 and column 3, lines 16-19); and 

wherein said om-to-run controller modifies said at least one setpoint of said recipe 
according to said item properties to maintain said target item properties in the absence of a fault 
condition detected by said fault detector (see column 6, lines 19-39). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 
of this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Ca, 383 US. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 

Claims 2,16,32,46-57,59 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miller in view of US patent 6,230,069 Bl, granted to Campbell et aL 

With respect to claims 2,16,32,47,59,66, the patent to Miller discloses all the elements of 
the claims except for the details about the timing of the measurement of data being done prior to 
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or after the processing of the semiconductor wafer. The patent to Campbell, see column 3, lines 
62-67 and column 4, lines 1-8 provides the benefit of pre-polish thickness and post-polish 
thickness measurements using metrology tools in a semiconductor manufacturing processing 
system in order to provide a more efficient manner in which to obtain measurements without 
providing any delays in the processing system. This would provide more batch processing to be 
completed in an expeditious manner without any further delays. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time of the invention to modify the 
semiconductor manufacturing system of Miller to include pre and post measurements with 
metrology tools to gain the added benefits mentioned above. 

With respect to claims 46-57, the only difference between these claims and the patent to 
Miller is that the claims of the instant invention are set forth in a computer readable embodiment. 
It is clear that Miller is using a computer system to control his semiconductor manufacturing 
system and thus it would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the processing steps of Miller to be embodied upon a computer readable 
medium for operating the semiconductor manufacturing system. 
Regarding claim 2, 

The method of claim 1, further comprising measuring wafer properties before execution 
of processing (see column 3, lines 62-67 and column 4, lines 1-8). 
Regarding claim 16, 

The method of claim 13, wherein said step of measuring occurs after processing (see 
column 3, lines 62-67 and column 4, lines 1-8). 

Regarding claim 32, 

The system of claim 29, wherein said sensor measures wafer properties after processing 
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(see column 3, lines 62-67 and column 4, lines 1-8). 
Regarding claim 46, 

A computer program embodied on a computer-readable medium for processing wafers in 
a manufacturing execution system using a run-to-run controller with a fault detection system (see 
column 3, lines 63-67), said computer readable medium comprising: 

computer readable instructions for receiving, into said run-to-run controller, a recipe for 
controlling a tool, wherein said recipe includes at least one setpoint for obtaining one or more 
target wafer properties (see column 5, lines 24-37, batch [i.e. wafer-to-wafer or lot-to-lot]); 

computer readable instructions for monitoring processing of said wafers by measuring 
processing attributes including wafer properties and fault conditions identified by said fault 
detection system (see Figure 1, sensor 115, column 3, lines 5-15); 

computer readable instructions for forwarding said processing attributes to said run-to- 
run controller (see column 5, lines 57-67 and column 6, lines 1-3 and column 3, lines 16-19); and 

computer readable instructions for modifying said at least one setpoint of said recipe at 
said run-to-run controller according to said measured processing attributes to maintain said target 
wafer properties, except when a fault condition is detected by said fault detection system (see 
column 6, lines 19-39). 
Regarding claim 47, 

The computer-readable medium of claim 46, further comprising computer readable 
instructions for measuring wafer properties before execution of processing (see column 3, lines 
62-67 and column 4, lines 1-8). 
Regarding claim 48, 
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The computer-readable medium of claim 46, further comprising computer readable 
instructions for generating a fault detection index from said measured processing attributes, and 
computer readable instructions for forwarding said index to said run-to-run controller for 
purposes of modifying said setpoints (see column 5, lines 57-67 and column 6, lines 1-3). 
Regarding claim 49, 

The computer-readable medium of claim 46, wherein said computer readable instructions 
for modifying comprises computer readable instructions for comparing a predicted output against 
an acceptable tool specification limit (see column 3, lines 39-47). 
Regarding claim 50, 

The computer-readable medium of claim 46, wherein said computer readable instructions 
for modifying comprises computer readable instructions for comparing a predicted output against 
an acceptable tool range (see column 3, lines 39-47). 
Regarding claim 51, 

The computer-readable medium of claim 46, further comprising computer readable 
instructions for terminating said processing upon detection of a fault condition (see column 3, 
lines 49-59). 
Regarding claim 52, 

The computer-readable medium of claim 46, wherein said fault condition comprises a 
tool fault (see column 3, lines 39-47). 
Regarding claim 53, 
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The computer-readable medium of claim 46, wherein said fault condition comprises a 
wafer property fault (see column 3, lines 39-47). 
Regarding claim 54, 

The computer-readable medium of claim 46, wherein fault detection models used to 
define a range of conditions indicative of a fault condition are modified to incorporate, as 
parameters, said at least one setpoint of said recipe at said run-to-run controller (see column 5, 
lines 24-37, lines 46-67 and column 6, lines 1-47). 
Regarding claim 55, 

A computer program embodied on a computer-readable medium for processing wafers 
(see column 3, lines 63-67), said computer-readable medium comprising: 

computer readable instructions for processing said wafers according to a recipe, wherein 
said recipe includes at least one setpoint for obtaining one or more target wafer properties (see 
column 5, lines 24-37, batch [i.e. wafer-to-wafer or lot-to-lot]); 

computer readable instructions for measuring wafer properties (see Figure 1, sensor 115, 
column 3, lines 5-15); 

computer readable instructions for detecting conditions indicative of a fault condition 
(see column 5, lines 57-67 and column 6, lines 1-3 and column 3, lines 16-19); and 

computer readable instructions for modifying said at least one setpoint of said recipe 
according to said measured wafer properties to maintain said target wafer properties in the 
absence of a fault condition (see column 6, lines 19-39). 
Regarding claim 56, 
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The computer readable medium of claim 55, wherein processing is terminated if a fault 
condition is detected (see column 3, lines 49-59). 
Regarding claim 57, 

The computer-readable medium of claim 55, wherein fault detection models used to 
define a range of conditions indicative of a fault condition are modified to incorporate, as 
parameters, said at least one setpoint of said recipe (see column 5, lines 24-37, lines 46-67 and 
column 6, lines 1-47). 
Regarding claim 59, 

The method of claim 58, further comprising measuring item properties before execution 
of processing (see column 3, lines 62-67 and column 4, lines 1-8). 
Regarding claim 66, 

The system of claim 65, further comprising a sensor for measuring item properties before 
execution of processing (see column 3, lines 62-67 and column 4, lines 1-8 along with Miller's 
sensor 115). 
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